Biochemical characterization of the first fungal glycoside hydrolyase family 3 β-N-acetylglucosaminidase from Rhizomucor miehei.
A novel β-N-acetylglucosaminidase gene (RmNag) from Rhizomucor miehei was cloned and expressed in Escherichia coli. RmNag shares the highest identity of 37% with a putative β-N-acetylglucosaminidase from Aspergillus clavatus. The recombinant enzyme was purified to homogeneity. The optimal pH and temperature of RmNag were pH 6.5 and 50 °C, respectively. It was stable in the pH range 6.0-8.0 and at temperatures below 45 °C. RmNag exhibited strict substrate specificity for p-nitrophenyl β-N-acetylglucosaminide (pNP-GlcNAc) and N-acetyl chitooligosaccharides. The apparent Km of RmNag toward pNP-GlcNAc was 0.13 mM. The purified enzyme displayed an exo-type manner as it released the only end product of GlcNAc from all the tested N-acetyl chitooligosaccharides. Besides, RmNag exhibited relatively high N-acetyl-β-D-glucosaminide tolerance with an inhibition constant Ki value of 9.68 mM. The excellent properties may give the enzyme great potential in industries. This is the first report on a glycoside hydrolyase family 3 β-N-acetylglucosaminidase from a fungus.